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Energy converting device 

The invention relates to a device and a method for converting energy, incorporating a gas 
generator for generating a hydrogen-oxygen mixture or Brown gas, of the type having the 
features outlined in the introductory parts of claims 1 and 23. 

Document US 6,443,725 Bl already discloses a heating device and a method of generating 
heat, based on the cyclical combustion of Brown gas. Brown gas is produced from water in 
a so-called Brown gas generator using a special form of electrolysis. Due to the electrolytic 
treatment of the water in the Brown gas generator, it is transformed into a special state and 
consists of a mixture of dissociated hydrogen and oxygen atoms. As specified in US 
6,443,725 B 1 , the Brown gas is delivered to a combustion chamber where it is converted 
back into water molecules after combustion. The water molecules are then ionised to pro- 
duce hydrogen and oxygen by absorbing infrared radiation. 

Document US 4,014,777 A discloses devices and a method for producing hydrogen and 
oxygen in the form of Brown gas. This Brown gas is then used for welding or soldering. In 
one embodiment of a Brown gas generator, an electrolysis cell is described as having seri- 
ally connected electrode plates. These electrode plates are secured to tubes made from in- 
sulating material, and openings of the tubes are provided between respective adjacent elec- 
trodes. The electrodes are placed in electrical contact, in the end region of the tubes, with 
an external power supply. The tubes incorporating the electrodes are immersed in a solu- 
tion of water and KOH. Through the orifices in the tubes, solution is able to penetrate be- 
tween the electrodes, on the one hand, and the resultant gas is able to leave the space be- 
tween the electrodes, on the other hand. The advantage which this device has over conven- 
tional gas welding apparatus is that hydrogen and oxygen are automatically produced in 
the correct ratio, enabling a neutral flame to be generated. 

The objective of the invention is to propose a device and a method for converting energy 
using a hydrogen-oxygen mixture or Brown gas, by means of which a high degree of effi- 
ciency can be achieved. Another objective of the invention is to achieve increased produc- 
tivity when generating the hydrogen-oxygen mixture or Brown gas. 
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This objective is achieved by the invention on the basis of the device for converting energy 
incorporating the characterising features defined in claim K The advantage of this device 
resides in the fact that a higher degree of efficiency can be achieved because the rotation- 
ally shaped design of the reaction chamber of the gas generator permits the simultaneous 
intervention of an electric field and a rotating motion on the working medium or water, 
which is conducive to the formation of Brown gas and increases the rate at which it forms 
as a result. 

Also of advantage is another embodiment in which at least one inlet connector for the 
working medium oriented a tangent to the jacket of the reaction chamber is provided in the 
jacket of the reaction chamber, because the working medium is displaced in rotation solely 
due to the movement of the working medium as it flows into the reaction chamber. 

In the case of other embodiments of the device for converting energy, a rotor with a rota- 
tion axis is provided in the gas generator, oriented coaxially with the axis of the rotation 
chamber, and the rotor is designed to generate a rotation with an angular velocity in the 
range of 10 s"^ to 25 s"\ the advantage of which is that a force can be applied which is 
concentrated so that it acts on the bubbles of Brown gas as they form in the direction to- 
wards the axis of the reaction chamber. 

Another embodiment of the device for converting energy is provided with an outlet orifice 
in one of the base plate and/or cover plate closing off the reaction chamber, which is dis- 
posed coaxially with the axis of the reaction chamber, the advantage of which is that 
Brown gas forming in the region of the axis of the reaction chamber can be easily drawn 
off through this outlet orifice. 

In one embodiment, the outlet orifice is formed by a suction lance which can be displaced 
parallel with the direction of the axis of the reaction chamber, the advantage of which is 
that it minimises the degree to which the working medium is undesirably sucked out with 
the Brown gas which has formed in the reaction chamber because the immersion depth of 
the suction lance can be adjusted accordingly so that the outlet orifice can be fed as close 
as possible past the site where the Brown gas is being generated. 
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The advantage of the device for converting energy provided with an acoustic source or in 
which the acoustic source generates sound at a frequency in a range of 25 kHz to 55 kHz, 
preferably 38.5 kHz to 41.5 kHz, even more preferably 40.5 kHz, is that applying sound to 
the working medium increases the rate at which the Brown gas forms. 

Also of advantage are embodiments of the device in which the acoustic source is disposed 
coaxial ly with the axis of the reaction chamber or at least a part-region of the inner bound- 
ary surface of the reaction chamber is formed as a reflector which concentrates the sound, 
because the sound can be concentrated in the region of the axis as a result and the acoustic 
pressure can be increased in the region of the axis. 

Also of advantage is the embodiment of the device in which the gas generator is provided 
with an infrared source, because exposing the working medium to infrared radiation like- 
wise has a positive effect on the formation of Brown gas and the formation of Brown gas is 
accelerated. 

In another embodiment of the device for converting energy, the gas generator is provided 
with a magnet and the magnetic field direction of the magnet in the region of the axis of 
the reaction chamber is oriented anti-parallel with respect to the direction of the angular 
velocity of the rotor or the rotating motion of the working medium in the reaction chamber, 
the advantage of which is that the separation of molecular oxygen and molecular hydrogen 
is suppressed at the two electrodes in favour of generating Brown gas. Due to the rotating 
movement of the working medium in the magnetic field of the magnet with an anti-parallel 
positioning of the magnetic field direction with respect to the angular velocity of the rotat- 
ing motion of the working medium, a resultant force can effectively be applied to ions in 
the working medium by the magnetic field which forces the ions on a spiral path of motion 
extending in the direction towards the axis of the reaction chamber. This prevents the ions 
from moving close to the electrodes, where they would otherwise separate. 

The advantage of the embodiment of the device for converting energy with a pressure ves- 
sel for the working medium is that the pressure of the working medium in the device can 
be set to an optimum level, which is conducive to the rate at which Brown gas forms. 



r, 

\ 

-4- 

Also of advantage is the embodiment of the device for converting energy in which it is 
provided in the form of a heating device incorporating a heat generator and the interior of 
the heat generator is provided or filled with a sintered material or sintered metal, because 
the recombination or conversion into water during which no naked flame is formed takes 
place relatively slowly as the Brown gas flows through this sintered material. 

In another embodiment of the heating device, the gas generator, the heat generator, the heat 
exchanger, the pressure vessel and the pump are connected to one another forming a closed 
circuit for the working medium, the advantage of which is that the working medium can 
remain in the circuit and there is no need to dispose of waste water or residues. In particu- 
lar, this prevents any electrolytes introduced into the working medium from gradually be- 
ing depleted or lost. 

In another embodiment of the heating device, a fan is disposed on the heat exchanger for 
feeding heat away from the heat exchanger to the ambient environment, the advantage of 
which is that the amount of heat emitted can be controlled by varying the quantity of air 
flowing past the heat exchanger. 

In another embodiment, the device for converting energy has a control device for control- 
ling the operating mode, the advantage of which is that all the parameters of the individual 
components of the device can be set centrally. 

Also of advantage is the embodiment of the control device which operates controls on an 
automated or programmed basis, because the operating mode can be adjusted and in par- 
ticular adjusted subsequently on an automated basis to produce an optimum yield of heat 
and form Brown gas automatically in the gas generator. 

The objective of the invention is also independently achieved by the method of converting 
energy using a hydrogen-oxygen mixture or Brown gas incorporating the characterising 
features defined in claim 23. The advantage of this approach is that a higher degree of 
efficiency can be achieved with this method. 

In one embodiment of the method, the water and/or Brown gas is exposed to a magnetic 
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field in the reaction chamber, whereby the magnetic induction in the region of the axis of 
the reaction chamber is oriented anti-parallel with respect to the direction of the angular 
velocity, the advantage of which his that a force can be directed by the magnetic field onto 
the ions disposed in the rotating working medium in the direction towards the axis of the 
rotating motion, thereby promoting the formation of Brown gas in the region of the axis of 
the rotating motion of the working medium. 

In another embodiment of the method, the water and/or Brown gas is exposed to acoustic 
energy in the reaction chamber or the water and/or Brown gas in the reaction chamber is 
exposed to infrared radiation, the advantage of which is that the rate at which Brown gas is 
formed increases. 

Also of advantage is another embodiment of the method, whereby the water and Brown 
gas are conveyed in a closed circuit, because there is no need to disposed of residues, on 
the one hand, and electrolytes introducing into the working medium or water are not de- 
pleted, on the other hand. 

The rate at which Brown gas forms can also advantageously be increased by periodically 
varying the angular velocity of the rotation of the water in the reaction chamber or the 
pressure of the working medium in the circuit or the acoustic intensity of a acoustic source. 
This is also assisted by the fact that the periodic variation of the pressure of the working 
medium takes place in opposite phases with respect to the periodic variation in the acoustic 
intensity of the acoustic source and the value of the frequency of the periodic variation in 
the pressure of the working medium and/or acoustic intensity of the acoustic source and/or 
the angular velocity is selected from of a range of between 0.1 Hz and 10 Hz. 

Also of advantage is another embodiment of the method, whereby the recombination of the 
hydrogen-oxygen mixture or Brown gas into water takes place in a heat generator, in 
which case the heat created by the heat generator is fed away with the water, thereby obvi- 
ating the need for a separate medium to transport the heat. 

In another embodiment of the method, the Brown gas is fed through a sintered material in 
the heat generator, the advantage of which is that flames are prevented from forming dur- 
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ing recombination of the Brown gas to water and the transformation of the Brown gas into 
water takes place relatively slowly. 

To provide a clearer understanding, the invention will be explained in more detail below 
with reference to the appended drawings. 

The schematically simplified diagrams of the drawings illustrated the following: 

Fig. 1 a system diagram of a heating device, illustrated in the form of a block diagram 
of an air heating system; 

Fig. 2 the schematically illustrated structure of the gas generator as a detail of the 
heating device; 

Fig. 3 a section illustrating another example of an embodiment of a gas generator of a 
heating device with a cylindrical reaction chamber; 

Fig. 4 an example of an embodiment of the gas generator of the heating device with 
an acoustic source disposed in the reaction chamber; 

Fig. 5 an example of another embodiment of the gas generator of the heating device 
with an infrared source and a magnet; 

Fig. 6 an example of another embodiment of a gas generator. 

Firstly, it should be pointed out that the same parts described in the different embodiments 
are denoted by the same reference numbers and the same component names and the disclo- 
sures made throughout the description can be transposed in terms of meaning to same parts 
bearing the same reference numbers or same component names. Furthermore, the positions 
chosen for the purposes of the description, such as top, bottom, side, etc,, relate to the 
drawing specifically being described and can be transposed in terms of meaning to a new 
position when another position is being described. Individual features or combinations of 
features from the different embodiments illustrated and described may be construed as in- 
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dependent inventive solutions or solutions proposed by the invention in their own right. 

Fig. 1 is a system diagram illustrating a heating device 1, in the form of a block diagram of 
an air heating system. 

The heating device 1 represents an example of a device for converting energy, on the basis 
of which the invention will be explained in more detail below. 

A heat generator 2, a heat exchanger 3, a pressure vessel 4, a pump 5 and a gas generator 6 
are connected to one another to form a closed circuit for a working medium. Water is used 
as the working medium and is converted into a hydrogen-oxygen mixture or Brown gas in 
the gas generator 6. The Brown gas arrives via a line in the heat generator 2, where heat is 
generated by converting the Brown gas into water, which is then transported with this water 
via a line 8 into the heat exchanger 3. Heat is discharged to the ambient air by this heat ex- 
changer 3, thereby reducing the temperature of the working medium and the water accord- 
ingly. Via a line 9 between the heat exchanger 3 and the pressure vessel 4, a line 10 bet- 
ween the pressure vessel 4 and the pump 5 and finally a line 1 1 between the pump 5 and 
the gas generator 6, the cooled water is returned to the gas generator 6. The heating device 
1 also has a network device 12 for supplying electrical energy and a control system 13. The 
process of dissipating heat to the ambient air by the heat exchanger 3 can additionally be 
regulated by means of a fan 14. To this end, the temperature of the inflowing air is meas- 
ured by a temperature sensor 15 and that of the discharged heated air is measured by a 
temperature sensor 16. The total quantity of heat discharged to the ambient air as a whole 
can be determined on the basis of the volume or quantity of air fed through the heat ex- 
changer and the temperature difference between the two temperature sensors 15, 16. In 
order to detect the temperatures measured by the temperature sensors 15, 16 and in order to 
activate and control the fan 14, the latter are connected to the control system 13 and the 
corresponding adjustments can be made on an automated basis or under the control of a 
programme. The pump 5, pressure vessel 4 and gas generator 6 are likewise connected to 
the control system 13. In order to provide greater clarity, the appropriate signal lines be- 
tween the control system 13 and the individual components of the heating device 1 have 
been omitted from Fig. 1. 
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In an embodiment given as a first example, the interior of the heat generator 2 is filled with 
an open-pored sintered material 17 or a sintered metal. The Brown gas is delivered via line 
7 into the heat generator 2 and undergoes a catalytically induced recombination or conver- 
sion into water on the very large surface area of the inner pores of the sintered material 17. 
As the hydrogen-oxygen mixture or Brown gas is converted into water, heat is released and 
is transported with the resultant water as a heat storage or energy carrier via line 8 into the 
heat exchanger 3. The advantage of this is that recombination of the Brown gas to water 
takes place relatively slowly in the sintered material 17 and without the formation of flames. 

In another example of an embodiment of the heating device 1 , the heat generator 2 is pro- 
vided in the form of a combustion chamber, in which case a flame trap (not illustrated) is 
provided between line 7 and the heat generator 2, In order to initiate the combustion process 
in the heat generator 2, the latter is also equipped with an ignition device (not illustrated). 

Fig. 2 provides a schematic diagram of the structure of the gas generator 6 as a detail of the 
heating device 1 . 

The interior of the gas generators 6 is provided in the form of a reaction chamber 19 of a 
rotationally symmetrical shape with respect to an axis 18. In order to improve clarity, the 
outer boundary surfaces 20 of this reaction chamber 19 are merely indicated by broken 
lines. In the embodiment illustrated as an example here, the reaction chamber 19 is of a 
cylindrical shape and the boundary surfaces 20 are formed by a jacket 21 and a disc-shaped 
base plate 22 as well as a cover plate 23, which is likewise disc-shaped. 

A working medium 24 essentially comprising water is delivered via line 1 1 to the reaction 
chamber 19, and an inlet connector 25 of the line 1 1 or inlet orifice to the reaction chamber 

19 is oriented at a tangent with respect to the axis 18. An outlet orifice 26 of the reaction 
chamber 19 merging into the line 7 is disposed or oriented coaxially with respect to the 
axis 18 of the reaction chamber 19. Disposed on the jacket 21 of the reaction chamber 19 
are two electrodes 29 constituting an anode 27 respectively a cathode 28 and inner elec- 
trode surfaces 30 respectively 3 1 constitute at least certain regions of the boundary surface 

20 in the region of the jacket 21 of the reaction chamber 19. In other words, the boundary 
surface 20 in the region of the jacket 21 merge constantly with the inner electrode surfaces 
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30 respectively 31 and these surfaces therefore jointly form a cylindrical jacket surface. 
This prevents turbulence from being generated in the working medium 24 as the working 
medium flows past the edges of the electrode surfaces 30 respectively 31. The working 
medium 24 is effectively displaced in rotation or a rotating motion by means of a rotor 32. 
The rotor 32 is disposed in the region of the base plate 22 and has a rotation axis 33 ori- 
ented coaxialiy with the axis 18 of the reaction chamber 19. The rotating motion of the 
rotor 32 is effected at an angular velocity 34, the vectorial direction of which 34 is ori- 
ented parallel with the axis 18 of the reaction chamber 19 in the direction towards the 
cover plate 23. In the region of the casing 21, therefore, the working medium flowing out 
of the inlet connector 25 at a tangent moves in the same direction as the working medium 
moving in rotation in the reaction chamber 19, which prevents turbulence from being cre- 
ated in the working medium in the region of the inlet connector 25. The rotor 32 and a mo- 
tor driving it are designed so that the rotation is effected at an angular velocity 34 in a 
range of 10 sec * to 25 sec 

When an electric voltage is applied to the electrodes 29, an electric field 35 is generated 
between the anode 27 and the cathode 28, causing a corresponding movement of the ions 
present in the working medium 24 so that molecular oxygen is formed at the anode 27 and 
molecular hydrogen is formed at the cathode 28 as a result. This separation of oxygen and 
hydrogen takes place on the basis of the usual electrolytic splitting of water at the electrode 
surfaces 30 respectively 31, It is known that Brown gas, which is a specific form of elec- 
trolytically modified water, is formed in the middle between the two electrodes 29 and 
therefore accumulates in the region of the axis 18 of the reaction chamber 19 in the form of 
bubbles 36. The bubbles 36 of Brown gas formed are concentrated in the region of the axis 
18 of the reaction chamber 19 due to the rotating movement of the working medium 24 and 
also rise due to the uplift in the reaction chamber 19, in the direction towards the outlet 
orifice 26 and can therefore be easily sucked through the line 7. As a result of the rotating 
motion of the working medium 24 generated in the reaction chamber 19 with the aid of the 
rotor 32, a force acts on the bubbles 36 of Brown gas as they form, which also causes them 
to be concentrated in the region of the axis 18 of the reaction chamber 19 and enables the 
resultant Brown gas to be sucked through the outlet orifice 26 and line 7 out of the reaction 
chamber 19. On the other hand, however, the rotating flow of the working medium also 
causes the ions to diffuse and move in the direction towards the electrodes 29 and undergo 
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a constant deflecting motion depending on the direction of the electric field 35, thereby 
preventing and suppressing a separation into molecular oxygen and molecular hydrogen at 
the electrodes 29, as a result of which the formation of Brown gas in the bubbles 36 is 
promoted. The yield of this Brown gas generated in the gas generator 6 is significantly 
improved as a result. 

Fig. 3 illustrates an example of another embodiment of a gas generator 6 of a heating de- 
vice 1 with a cylindrical reaction chamber 19. 

The electrodes 29 are embedded in the internal face of the jacket 21 of the reaction cham- 
ber 19 so that the inner electrode surfaces 30 respectively 31 form a cylindrical surface in 
conjunction with the inner boundary surface 20 of the reaction chamber 19. The base plate 
22, the cover plate 23 and the jacket 21 bounding the reaction chamber 19 are made from a 
material that is not electrically conductive, preferably a plastic. 

The outlet orifice 26, which extends into line 7, is again disposed coaxially with respect to 
the axis 18 of the reaction chamber 19 in the region of the cover plate 23. In addition, in 
this case, the outlet orifice 26 is provided in the form of a suction lance 37 in the front end 
region. This suction lance 37 can be displaced in the direction parallel with the axis 18 of 
the reaction chamber 19 and can therefore be inserted to differing degrees in the reaction 
chamber 19. The suction lance 37 can be positioned accordingly so that only a very low 
proportion of the working medium 34 is sucked along with the bubbles 36 of Brown gas. 
As explained above, the working medium 24 is introduced into the reaction chamber 19 
through the inlet connector 25 and is displaced by the rotor 32 in a rotating motion at an 
angular velocity 34. The simultaneous effect of the electric field 35 and the rotating motion 
at the angular velocity 34 causes Brown gas to form in the bubbles 36, which is sucked away 
from the region of the axis 18 of the reaction chamber by means of the suction lance 37. 

Fig. 4 illustrates an example of an embodiment of the gas generator 6 of the heating device 
1 with an acoustic source 38 disposed in the reaction chamber 19. 

The acoustic source 38 is disposed coaxially with respect to the axis 18 of the reaction 
chamber 19 in the region of the base plate 22. In the embodiment illustrated as an example 
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here, the acoustic source 38 is also mounted on the rotor 32. This acoustic source 38 emits 
ultrasound into the reaction chamber 19 at a frequency in a range of 25 kHz to 55 kHz, 
preferably 38.5 kHz to 41 .5 kHz, to which the working medium 24 is therefore exposed. A 
frequency of 40.5 kHz has proved to be particularly expedient. In addition to providing the 
acoustic source 38 in the reaction chamber 39, the inner boundary surfaces 20 of the reac- 
tion chamber 19 are also formed by a curved surface in the direction parallel with the axis 
18 and in the embodiment illustrated here by a spherical surface. In other words, at least a 
part-region of the inner boundary surfaces 20 of the reaction chamber 19 is formed by a 
reflector 39 which concentrates the sound. The inner electrode surfaces 30 respectively 31 
therefore also constitute part-regions of the reflector 39. The spherically shaped reflector 
39 in conjunction with the acoustic source 38 in the region of the axis 18 has the effect of 
concentrating the sound, and the sound pressure is increased or concentrated in the region 
of the reaction chamber 19 across the length of the axis 18. Since the reflector 39 is not 
parabolic in shape, the sound is not concentrated on an individual point or combustion 
point but is concentrated across an extended longitudinal region of the axis 1 8 in the reac- 
tion chamber 19. However, this longitudinal region of the axis 18 is also the region in 
which the Brown gas can be observed forming in the bubbles 36. It has been found that the 
fact of exposing the working medium 24 and the region in which the bubbles 36 form to 
sound in the area around the axis 18 results in a significant increase in the formation of 
Brown gas. 

Although it is not absolutely necessary to mount the acoustic source 38 on the rotor 32 and 
drive it in rotation therewith, it nevertheless of advantage in situations where the acoustic 
source 38 does not have a rotationally symmetrical emission characteristic with respect to 
the axis 18, because the rotating movement with the rotor 32 results in a timed transmis- 
sion or uniform distribution in terms of the spatial distribution of the acoustic pressure over 
and above each respective revolution of the rotor 32. 

Fig. 5 illustrates another example of an embodiment of the gas generator 6 of the heating 
device 1 with an infrared source 40 and a magnet 41 . 

The infrared source 40 is recessed in the boundary surface 20 in the region of the cover 
plate 23 and emits infrared radiation into a region of the reaction chamber 19. Exposing the 
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working medium 24 to infrared radiation has also been found to promote the formation of 
Brown gas in the bubbles 36 and is therefore able to accelerate formation of the Brown 
gas. The point in the reaction chamber 19 at which the infrared source is disposed is not 
decisive in terms of the effect produced. The essential factor is that the working medium 
24 is exposed to infrared radiation as such. 

The magnet 41 is likewise disposed in the region of the cover plate 43 and is oriented so 
that the magnetic induction 42 in the region of the axis 18 of the reaction chamber 19 is 
anti-parallel with respect to the angular velocity 34 or with respect to its direction. The 
combined effect of rotating the working medium 24 by means of the rotor 32 and the elec- 
tric field 35 causes ions in the working medium 24 to be moved in more or less circular 
trajectories. Depending on the force exerted on charges moved in magnetic fields caused 
by the magnetic field, the magnetic induction oriented anti-parallel with respect to the an- 
gular velocity 34 causes an additional force which is directed more or less in the direction 
towards the axis 18 of the reaction chamber 19. The effect of this additional force causes 
the ions in the working medium 24 to be forced along spiral paths, which become ever 
closer to the axis 18 of the reaction chamber 19. The force from the magnet 41 therefore 
has the effect of moving the ions in the working medium 24 onto the anode 27 and onto the 
cathode 28, where they cause the formation of molecular oxygen and molecular hydrogen 
and also cause the ions to be concentrated in the region of the axis 18, where the formation 
of Brown gas in the bubbles 36 is rendered more intensive as a result. 

A method of generating heat with Brown gas can therefore be operated by means of the 
heating device 1 . To this end, the working medium 24 or water is firstly introduced into a 
reaction chamber 19 of a rotationally symmetrical shape with respect to the axis 18, and an 
electric field 35 is applied with the electric field direction oriented perpendicular to the 
axis 18 of the reaction chamber 19, and the working medium 24 or water is displaced in 
rotation. The rotation axis of the water is oriented coaxially with the axis 18 of the reaction 
chamber 19. This means, on the other hand, that the direction of the electric field 35 is ori- 
ented perpendicular to the rotation axis of the water. In another step, the Brown gas is fed 
out of the working medium 24 or water in the reaction chamber 19 under the effect of the 
electric field 35 and the rotation in the reaction chamber 19 and is then recombined to wa- 
ter in a heat generator 2, giving off heat as a result of this exothermic process. The water 
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formed in the heat generator 2 is preferably also used as a medium for transporting heat 
and the resultant heat is therefore transported with this water or working medium 24 into 
the heat exchanger 3. From the heat exchanger 3, the working medium 24 or water passes 
via the pressure vessel 4 and the pump 5 back into the gas generator 6, where it is available 
for the formation of Brown gas again. The working medium 24 or water is therefore circu- 
lated in a closed circuit. 

With the aid of the pressure vessel 4, the pressure of the working medium 24 can be regu- 
lated within the circuit. The flow rate of the working medium 24 in the circuit is deter- 
mined by the pump 5, which determines the rate at which Brown gas is formed accord- 
ingly. The pump work rate is set precisely so that, as far as possible, only the resultant 
Brown gas is fed out of the gas generator 6 via the line 7. The proportion of working me- 
dium 24 fed into the line with the Brown gas is kept as low as possible. The various pa- 
rameters determining the operating mode of the heating device 1 are preferably set by the 
control system 13 under the control of a programme. 

The process of forming the Brown gas in the gas generator 6 of the heating device 1 pref- 
erably takes place in conjunction with the additional effect of acoustic energy, which acts 
on the working medium 25 in the form of ultrasound emitted by an acoustic source 38. By 
preference, the Brown gas is also formed under the effect of a magnetic field from a mag- 
net 41 or of infrared radiation from an infrared source 40. The sound pressure from the 
acoustic source 38 as well as the intensity of the infrared radiation from the infrared source 
40 and the magnetic induction 42 of the magnet 41 are set by the control system 13, pref- 
erably under the control of a programme. 

It has also been found that the level of efficiency of the method for generating heat with 
Brown gas can be increased if the pressure of the working medium 24 in the circuit as well 
as the acoustic intensity of the acoustic source 38 are varied so that they rise and fall over 
time between a minimum value and a maximum value, i.e. periodically, in which case the 
change in pressure is effected in the opposite cycle of the change in acoustic intensity. The 
change in the rising and falling values of the pressure and the sound intensity over time 
may be effected relatively slowly and the value of the frequency of this change is in the 
range of between O.l Hz and 10 Hz. 
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Fig, 6 illustrates an example of another embodiment of a gas generator 6. 

The inner boundary surface 20 of the reaction chamber 19 as well as the electrode surfaces 
30 and 31 together form an internal face of a spherical surface and have the effect of con- 
centrating the sound generated by the acoustic wave 38. In other words, the boundary sur- 
face 20 and the electrode surfaces 30 and 31 together form the reflector 39 for concentrat- 
ing the acoustic energy in the region of the axis 18 of the reaction chamber 19. Water flows 
into the reaction chamber 19 through the inlet connector 25, which is oriented at a tangent 
to the boundary surface 20 and perpendicular to the 18 of the reaction chamber. As a result 
of the inflow direction determined by the inlet connector 25, the water or working medium 
in the reaction chamber 19 is displaced in a rotating motion with its axis of rotation around 
the axis 18 of the reaction chamber 19. Consequently, a separate rotor for generating the 
rotating motion is not provided in this instance because the impulse of the working me- 
dium as it flows in is sufficient for this purpose. 

The outlet orifice 26 of the suction lance 37 in this embodiment of the gas generator 6 il- 
lustrated as an example is provided in the form of a suction funnel 43. Adjoining the suc- 
tion funnel 43 is the suction lance 37, which is also equipped with a phase separation de- 
vice 44. As a result of this phase separation device 44, the liquid working medium is sepa- 
rated from the rising hydrogen-oxygen mixture or Brown gas containing the bubbles 36 
and is thus held back in the reaction chamber 19. A throttle valve or a valve 45 is also pro- 
vided in line 7 connected to the suction lance 37. By providing the valve 45 in line 7 and the 
pump 5 (see Fig. 1) in line 1 1, the reaction chamber 19 simultaneously also forms a pres- 
sure vessel, because the throttle valve or the valve 45 affords a corresponding resistance 
against the pressure generated by the pump 5 in the working medium or the outflowing gas. 

Due to the co-operation of the electric field 35 and the rotating movement of the working 
medium created in the reaction chamber 19, a hydrogen-oxygen mixture or Brown gas is 
formed in the region of the axis 18 of the reaction chamber 19. The rate at which this gas is 
formed in the gas generator can be further increased by the effect of the acoustic source 38, 
the infrared source 40 and the magnet 41 . In the embodiment illustrated as an example 
here, a magnet 41 is provided both in the region of the cover plate 23 and in the region of 
the base plate 22, as a result of which the magnetic field or the magnetic induction 42 as- 
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sumes a more homogeneous course in the region of the axis 18 of the reaction chamber 19. 

The gas generator 6 in this example is a constituent part of a device for converting energy 
and the working medium or water in this instance is not circulated in a closed circuit. The 
hydrogen-oxygen mixture or Brown gas generated by the gas generator 6 is used for weld- 
ing. Once the hydrogen-oxygen mixture or Brown gas has been combusted in the flame of 
the welding torch, the resultant water vapour is given off to the ambient environment. 

The embodiments illustrated as examples illustrate possible design variants of the device 
for converting energy, and it should be pointed out at this stage that the invention is not 
restricted to the various embodiments specifically illustrated and instead, various combina- 
tions of the individual embodiments with one another are possible, these possible varia- 
tions being within the reach of the person skilled in this field based on the technical teach- 
ing outlined in the invention. Accordingly, all conceivable variations which can be ob- 
tained by combining individual details of the embodiments illustrated and described are 
possible and fall within the scope of the invention. 

For the sake of good order, finally, it should be pointed out that in order to provide a clearer 
understanding of the device for converting energy, it and its constituent parts are illustrated 
to a certain extent out of scale and/or on an enlarged scale and/or on a reduced scale. 

The underlying objective and the solutions proposed by the invention may be found in the 
description. 

Above all, the individual embodiments of the subject matter illustrated in Figs. 1 ; 2; 3; 4; 5 
and 6 may be construed as independent solutions proposed by the invention in their own 
right. The objectives and associated solutions proposed by the invention may be found in 
the detailed descriptions of these drawings. 
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List of reference numbers 



1 Heating device 

2 Heat generator 

3 Heat exchanger 

4 Pressure vessel 

5 Pump 



26 Outlet orifice 

27 Anode 

28 Cathode 

29 Electrode 

30 Electrode surface 



6 Gas generator 

7 Line 

8 Line 

9 Line 

10 Line 



3 1 Electrode surface 

32 Rotor 

33 Rotations axis 

34 Angular velocity 

35 Electric field 



1 1 Line 

12 Network device 

13 Control system 

14 Fan 

15 Temperature sensor 



36 Bubble 

37 Suction lance 

38 Acoustic source 

39 Reflector 

40 Infrared source 



16 Temperature sensor 

17 Sintered material 

18 Axis 

19 Reaction chamber 

20 Boundary surface 



41 Magnet 

42 Induction 

43 Suction funnel 

44 Phase separation device 

45 Valve 



21 Jacket 

22 Base plate 

23 Cover plate 

24 Working medium 

25 Inlet connector 



